Metabolism of biogenic amines in neuroblastoma and glioma cells in culture.
The kinetic parameters of monoamine oxidase (MAO; E.C 1.4.3.4) and catechol-O-methyltransferase (COMT; EC 2.1.1.6) were evaluated in extracts of adrenergic and non-adrenergic mouse neuroblastoma cells and in rat glioma cells. Using the naturally-occurring substrates tyramine, tryptamine, serotonin and norepinephrine, the affinity of MAO for a given substrate was independent of the presence of the catecholaminergic pathway or cell type used, with apparent Km values ranging from 8-14 microM for tryptamine to 510-580 microM for norepinephrine. The MAO activity in glioma cells was substantially greater than in either neuroblastoma clone, but Vmax values varied little with substrate among cell lines. Both the neuronal and glial COMT had a similar Km for 1-norepinephrine (200 microM); the corresponding Vmax values were also similar among the different cell lines, but represented only 2-10% of the maximal MAO activity. Neuroblastoma and glioma cells, when grown from early logarithmic to stationary phase, showed no significant changes in specific activity of either MAO or COMT. Growth of cells for 3 days with 1 mM-N6,O2'-dibutyryl adenosine-3',5'-cyclic monophosphate resulted in no marked change in either MAO or COMT activity. These results suggest that in neurons neither MAO nor COMT plays a major role in the type of transmitter inactivation that is analogous to that of acetylcholinesterase in cholinergic synapses. The occurrence of considerable MAO and acetylcholinesterase activities in glioma cells may indicate a role for these cells in neurotransmitter inactivation.